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(54) INK JET RECORDER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To stalby eject and fly ink 
drops without clogging by a method wherein a coloring 
component included in ink is stably fed to a tip section 
of a projected ink guide which is a flying position of the 
ink drops. 

SOLUTION: A plurality of individual electrodes each of 
which applies static electricity to a coloring component 
in ink 9 are constituted of an insulation substrate 5 
where penetration holes 5a are formed, a control 
electrode substrate having control electrodes 6 provided 
corresponding to the penetration holes 5a and projected 
ink guides 10 in which each is provided to roughly the 
center position of the penetration hole 5a and at least a 
surface of the tip portion thereof is conductive. The ink 
is conveyed to an ink drop ejecting position 14 on the 
surface of the projected ink guide 10 by virtue of the 
surface tension and ink drops 16 are ejected therefrom 
to a recording medium 1 9 by applying a predetermined 
voltage to the control electrode 6. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The ink-jet recording device which turn to a record medium the ink drop which 
contains a coloring-material component at least by making electrostatic force act on the ink 
which is characterized by providing the following, and which distributed the coloring-material 
component in the solvent, it is made to fly, and records on a record medium. Two or more 
individual electrodes for making the aforementioned electrostatic force act. An ink supply means 
to supply the aforementioned ink to the aforementioned individual electrode. The aforementioned 
individual electrode is an insulating substrate which has the substrate breakthrough drilled 
towards the aforementioned ink drop flight direction in ********. The letter ink guide of a salient 
in which the point front face is formed by having conductivity at least while the control electrode 
in which a conductor is formed, and the point which is arranged in the abbreviation center 
position of the aforementioned substrate breakthrough, and serves as an ink drop flight position 
project in the aforementioned record-medium side rather than the aforementioned insulating 
substrate and the front face of a control electrode so that the aforementioned substrate 
breakthrough may be surrounded, while having this substrate breakthrough and the breakthrough 
drilled continuously. 

[Claim 2] The aforementioned letter ink guide of a salient is an ink-jet recording device 
according to claim 1 characterized by having projected in the ink drop flight direction rather than 
the aforementioned substrate breakthrough and the breakthrough of the aforementioned control 
electrode, and for the nose of cam inclining and forming it. 

[Claim 3] The aforementioned letter ink guide of a salient is an ink-jet recording device given in 
any of the claim 1 characterized by forming the slit-like ink guide rail along the ink drop flight 
direction, and a claim 2 they are. 

[Claim 4] Two or more aforementioned letter ink guides of a salient corresponding to two or 
more aforementioned individual electrodes are ink-jet recording devices given in any of the claim 
1 characterized by insulating electrically, respectively, or a claim 3 they are. 
[Claim 5] The aforementioned letter ink guide of a salient is an ink-jet recording device 
according to claim 4 characterized by the bird clapper from the ink guide member installed for 
every predetermined plurality. 

[Claim 6] The aforementioned ink guide member is an ink-jet recording device according to claim 
5 characterized by being prepared between the letter ink guides of a salient which the insulating 
section which insulates each ink guides electrically adjoins while the base which connects the 
letter ink guide of a salient of predetermined interval remote plurality and each letter ink guide of 
a salient in the direction of a train is formed in one. 

[Claim 7] It is the ink-jet recording device according to claim 5 characterized by what the 
aforementioned base was formed for of insulating member while the aforementioned ink guide 
member was equipped with the base which connects the letter ink guide of a salient of 
predetermined interval remote plurality, and each letter ink guide of a salient in the direction of a 
train and two or more aforementioned letter ink guides of a salient of all were formed of 
conductive member. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the ink-jet recording 
device in this ink which records by making it fly on a record medium by making a coloring- 
material component into an ink drop at least using the liquefied ink which the ink-jet recording 
device was started [ ink ], especially distributed the coloring material. 
[0002] 

[Description of the Prior Art] The recording device which records a picture with the method 
which sprays liquefied ink on a record medium as a small drop called ink drop, and forms a record 
dot is put in practical use as an ink jet printer. Compared with the printer of the recording 
method of others [ ink jet printer ] f there is little noise, and it has the advantage that processing 
of development, fixing, etc. is unnecessary, and is observed as regular paper record technology. 
Although many methods of an ink jet printer are devised by present, the methods (for example, 
JP,56-9429,B, JP.61-5991 1,B, etc.) which make an ink drop fly by the pressure of the steam 
especially generated with the heat of the (a) heating element, and its method (for example, 
JP,53-12138,B) which makes an ink drop fly by the mechanical pressure pulse generated by the 
(b) piezoelectric device are typical. 

[0003] The serial scan type head which records while moving in the direction (following, main 
scanning direction) which the recording head (henceforth an ink-jet head) used for an ink jet 
printer is carried in carriage, and intersects perpendicularly to the conveyance direction (the 
direction of the following and vertical scanning) of the recording paper is put in practical use. 
This serial scan type head is difficult for making recording rate high-speed. Then, although the 
line scan type printer accelerated using the long head which made the length of a recording head 
the same as that of the width of face of the recording paper is also considered, it is not easy by 
the following reason to put such a line scan type head in practical use. 

[0004] Although many individual fine nozzles corresponding to resolution in an ink-jet recording 
device are prepared, essentially, it is easy to produce concentration of local ink by evaporation 
and volatilization of a solvent, and this causes blinding of the aforementioned nozzle. 
Furthermore, complicated structures, such as ink passage, make induction of the blinding further 
easy for adhesion of the insoluble matter which reacted to formation of an ink jerthermally or 
chemically with ink by the method using a steamy pressure, and was formed to carry out 
induction of the blinding of a nozzle, and to carry out by the method using the pressure by the 
piezoelectric device. With the line scan type head using the nozzle of a large number which 
amount also to still more thousands than the serial scan type head which uses about ten nozzles 
dozens to more than 100, blinding occurred by probable quite high frequency, and it had the 
problem of lacking practical reliability. 

[0005] Furthermore, since it is difficult to generate the ink grain of particle size with a diameter 
of 20 micrometers or less which is equivalent to a record dot with a diameter of about fifty 
micrometers in the record paper by the method using a steamy pressure, it is difficult to 
manufacture a head with high resolution. Moreover, since a recording head serves as 
complicated structure by the method using the pressure which a piezoelectric device generates, 



it is difficult to manufacture a head with high resolution on the problem on processing 
technology. For this reason, in the conventional ink-jet recording device, even if it was the thing 
of which method, it had the problem that it was difficult to aim at improvement in resolution. 
[0006] In order to solve these problems, voltage is impressed to the electrode array which 
arranged two or more individual electrodes formed of the thin film, and was formed on the 
substrate, and the ink-jet recording method which makes ink or the color-material component in 
it fly as an ink drop from an ink oil level using electrostatic force is proposed. Specifically, the 
method (for example, JP,49-62024,A, JP,56-4467,A) which makes an ink drop fly using 
electrostatic attraction, the method (****** No. 502218 [ seven to ] official report) which the 
concentration of a coloring material is raised [ method ] using the ink containing the electrified 
color-material component, and makes an ink drop fly are proposed. Since it is the nozzle loess 
structure which does not need the septum of the ink passage for every slit-like nozzle structure 
where the composition of a recording head does not need the nozzle for every individual dot by 
these methods, or individual dot, when realizing a line scan type recording head, it is effective to 
the prevention and restoration of blinding which were a serious obstacle. Moreover, since the 
latter can generate the ink grain of a very small path stably and can make it fly, it is suitable also 
for high resolution-ization. 
[0007] 

[Problem(s) to be Solved by the Invention] However, in the ink-jet recording device of a method 
which makes a color-material component fly as an ink drop by the electrostatic force mentioned 
above, since a recording head was nozzle loess, while it was effective in blinding prevention, 
since ink moved freely to main scanning direction on the substrate of a recording head, there 
was a problem that the flight position of an ink drop became unstable. 
[0008] moreover, from making an ink drop breathe out on the voltage of the electrification 
polarity of a coloring material, and like-pole nature, and making a record medium fly A coloring- 
material component opposes and escapes from the electrode position on a recording head, and it 
also has the problem that a color-material component cannot be stably supplied to the flight 
position of an ink drop. Therefore, there was a problem that it was difficult to make only 
sufficient amount for stability breathe out and to make an ink drop fly from a predetermined 
regurgitation point, and it could record neither a character nor a picture good on a record 
medium. 

[0009] this invention can supply stably the coloring-material component contained in ink to the 
tip of the letter ink guide of a salient which is the regurgitation position of an ink drop, and aims 
at an ink drop being stabilized without blinding and offering by this, the regurgitation and the ink- 
jet recording device which can be made to fly. 
[0010] 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, the ink-jet 
recording device concerning a claim 1 By making electrostatic force act on the ink which 
distributed the coloring-material component in the solvent In the ink-jet recording device which 
turn to a record medium the ink drop which contains a coloring-material component at least, it is 
made to fly, and records on a record medium While equipping two or more individual electrodes 
and aforementioned individual electrodes for making the aforementioned electrostatic force act 
with an ink supply means to supply the aforementioned ink, the aforementioned individual 
electrode The insulating substrate which has the substrate breakthrough drilled towards the 
aforementioned ink drop flight direction, The control electrode in which a conductor is formed so 
that the aforementioned substrate breakthrough may be surrounded while having this 
breakthrough and the breakthrough drilled continuously, While the point which is arranged in the 
abbreviation center position of the aforementioned substrate breakthrough, and serves as an ink 
drop flight position projects in the aforementioned record-medium side rather than the 
aforementioned insulating substrate and the front face of a control electrode, the point front 
face is characterized by having the letter ink guide of a salient currently formed by having 
conductivity at least. 

[001 1] Moreover, recording device ******** according to claim 1 and the aforementioned letter 
ink guide of a salient have projected the ink-jet recording device concerning a claim 2 in the ink 



drop flight direction rather than the aforementioned substrate breakthrough and the 
breakthrough of a control electrode, and* it is characterized by for the nose of cam inclining and 
forming it. 

[0012] Furthermore, the ink-jet recording device concerning a claim 3 is characterized by 
forming the slit-like ink guide rail along the ink drop flight direction, as for the aforementioned 
letter ink guide of a salient in the recording device according to claim 1 or 2. 
[0013] Moreover, the ink-jet recording device concerning a claim 4 is characterized by insulating 
electrically two or more aforementioned letter ink guides of a salient corresponding to two or 
more aforementioned individual electrodes, respectively in the ink-jet recording device given in 
any of a claim 1 or a claim 3 they are. 

[0014] Moreover, the ink-jet recording device concerning a claim 5 is characterized by the bird 
clapper in the ink-jet recording device according to claim 4 from the ink guide member in which 
the aforementioned letter ink guide of a salient was installed side by side for every 
predetermined plurality. 

[0015] Moreover, in the ink-jet recording device according to claim 5, the ink-jet recording 
device concerning a claim 6 is characterized by being prepared between the letter ink guides of a 
salient which the insulating section which insulates ink guides electrically adjoins while the base 
where the aforementioned ink guide member connects the letter ink guide of a salient of 
predetermined interval remote plurality and each letter ink guide of a salient in the direction of a 
train is formed in one. 

[0016] Moreover, while the ink-jet recording device concerning a claim 7 is equipped with the 
base where the aforementioned ink guide member connects the letter ink guide of a salient of 
predetermined interval remote plurality, and each letter ink guide of a salient in the direction of a 
train in an ink-jet recording device according to claim 5 and two or more aforementioned letter 
ink guides of a salient of all are formed of conductive member, it is characterized by forming the 
aforementioned base of insulating member. 
[0017] 

[Embodiments of the Invention] Hereafter, the suitable operation gestalt of the ink-jet recording 
device concerning this invention is explained, referring to an accompanying drawing. 
[0018] First, the ink-jet recording device concerning the 1st operation gestalt of this invention is 
explained. Drawing 1 is drawing showing the composition of the ink-jet recording device using the 
line scan type ink-jet head concerning the 1st operation gestalt of this invention, and shows the 
cross section for the periphery containing the individual electrode corresponding to each record 
dot. In this drawing the line scan type ink-jet head 1 The head block 2 which has ink ** 2a, and 
the insulating substrate 5 in which substrate breakthrough 5a was drilled corresponding to ink ** 
2a while being prepared in the ink protrusion side of this head block 2, The control electrode 6 
prepared so that the aforementioned substrate breakthrough 5a might be surrounded in order to 
impress voltage to the ink 9 of electrification nature, It has the source 7 of bias voltage which 
always supplies fixed bias voltage to this control electrode 6, the source 8 of a signal level which 
supplies the signal level corresponding to the picture which should be recorded on a control 
electrode 6, and the letter ink guide 10 of a salient arranged in ink **2a and substrate 
breakthrough 5a. 

[0019] Ink feeder current way 2b for circulating ink and ink recovery passage 2c are formed in 
the both sides of the aforementioned head block 2, ink supply pipe 3a and ink recovery pipe 3b 
are connected with these ink feeder current way 2b and recovery passage 2c, respectively, and 
the ink rotary flow mechanism 4 is connected to such ink supply pipe 3a and recovery pipe 3b. 
[0020] The aforementioned letter ink guide 10 of a salient is held by the predetermined method 
at the head substrate 15 located in the pars basilaris ossis occipitalis of the aforementioned 
head block 2. Furthermore, this letter ink guide 10 of a salient is carrying out the configuration of 
the piece of the shogi which has the ramp 1 2 which has the same thickness and inclines on both 
sides, it cuts only predetermined width of face in accordance with a center line from the peak 
portion which the aforementioned ramp 12 intersects, is lacked, and serves as the ink guide rail 
13, and the ink which had been transmitted to this ink guide rail 13 with capillarity flies from an 
ink drop flight position 14 to a counterelectrode 17 side as an ink drop 16. This counterelectrode 



1 7 holds a record medium 1 9 as a platen while a counterelectrode 1 7 can give a predetermined 
voltage level by the grounding power supply 18. * 

[0021] For this ink-jet head 1, it has the individual electrode of the number corresponding to 
each record dot and it sets to drawing 1 , and ink 9 is 108. Colloid is distributed and the 
coloring-material component which has the electrification nature of plus is made to float with an 
electrification control agent, a binder, etc. in the insulating solvent which has the resistivity more 
than omegacm. This ink 9 lets ink feeder current way 2b formed in the head block 2 pass, is 
supplied towards ink ** 2a between the head substrate 15 and the insulating substrate 5, and is 
collected from the ink rotary flow mechanism 4 containing a pump (not shown), and ink supply 
pipe 3a by the ink rotary flow mechanism 4 through ink recovery passage 2c and ink recovery 
pipe 3b which were similarly formed in the head block 2. 

[0022] The aforementioned insulating substrate 5 is an insulating substrate which has substrate 
breakthrough 5a, and the control-electrode substrate consists of control electrodes 6 currently 
formed in the circumference of the aforementioned substrate breakthrough 5a by the record- 
medium side of this insulating substrate 5. On the other hand, the aforementioned letter ink 
guide 10 of a salient is arranged in being located focusing on the abbreviation for the 
aforementioned substrate breakthrough 5a at the head substrate 1 5 top. 

[0023] Drawing 2 is the perspective diagram showing the concrete configuration of the letter ink 
guide 10 of a salient in the ink-jet recording device concerning the 1st operation gestalt. This 
letter ink guide 10 of a salient is what formed conductive films, such as copper, in members, 
such as a plastics resin, by methods, such as vacuum evaporationo and sputtering, is arranged in 
the same train interval and the same pitch, and is held on the head substrate 1 5 by the 
predetermined means so that it may be in agreement with substrate breakthrough 5a of the 
aforementioned insulating substrate 5. The aforementioned train interval and the pitch 
correspond to the array of substrate breakthrough 5a of the insulating substrate 5 shown in 
drawing 3 , and a control electrode 6. 

[0024] The aforementioned letter ink guide 10 of a salient is the configuration which formed the 
ink guide rail 1 3 with a width of face of about 30-60 micrometers in the center as shown in 
drawing 2 , and between the peaks of the ramp 1 2 of the point serves as the ink drop flight 
position 14. Furthermore, the letter ink guide 10 of a salient has projected only a predetermined 
distance from each substrate breakthrough 5a in the ink drop flight direction to the perpendicular 
mostly. As shown in drawing 1 , it counters at the nose of cam of the aforementioned letter ink 
guide 10 of a salient, the record medium 19 which is the recording paper is arranged, and the 
counterelectrode 1 7 which serves as the role of the platen which shows a record medium 1 9 to 
the ink guide 10 of this record medium 19 and the tooth back of an opposite side is arranged. 
[0025] Next, the example of concrete structure of a control-electrode substrate is explained 
using drawing_3 . Drawin g 3 is the plan which looked at the control-electrode substrate from the 
record-medium 1 9 side, and substrate breakthrough 5a currently formed in the insulating 
substrate 5 corresponding to two or more aforementioned individual electrodes 6 and the 
individual control electrode 6 prepared around this substrate breakthrough 5a are arranged by 
main scanning direction in the shape of an array in two trains. Furthermore, in the **** 1 
operation gestalt, the bore of a control electrode 6 is prepared with the almost same path as the 
path of substrate breakthrough 5a. Here, in this 1 st operation gestalt, the insulating substrate 5 
consists of the plate of a polyimide with a thickness of about 25 micrometers, the control 
electrode 6 is constituted by copper foil with a thickness of about 18 micrometers, and the bore 
of substrate breakthrough 5a is 150 or 250 micrometerphi grade. 

[0026] Next, record operation of the ink-jet recording device by the **** 1 operation gestalt is 
explained. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1 ] The cross section showing the composition of the ink-jet head section of the ink-jet 
recording device concerning the 1 st operation gestalt of this invention, and an important section. 

[DrawingJ?] The perspective diagram showing the whole ink guide configuration in the 1st 
operation gestalt. 

[ Drawin g_3j The plan showing the array and configuration of a control electrode in the 1 st 
operation gestalt. 

[Drawing 4] The perspective diagram showing the ink guide in the ink-jet recording device 
concerning the 2nd operation gestalt of this invention. 

[Drawing 5 ] The perspective diagram showing the ink guide in the ink-jet recording device 
concerning the 3rd operation gestalt of this invention. 

[DrawingjQ The perspective diagram showing the ink guide in the ink-jet recording device 
concerning the 4th operation gestalt of this invention. 

[Drawingjfl The perspective diagram showing the ink guide in the ink-jet recording device 
concerning the 5th operation gestalt of this invention. 

[Drawing 8] The perspective diagram showing the ink guide in the ink-jet recording device 
concerning the 6th operation gestalt of this invention. 

[ Drawing jQ The perspective diagram showing the ink guide in the ink-jet recording device 
concerning the 7th operation gestalt of this invention. 
[Description of Notations] 
2 Head Block 
2a Ink ** 

5 Insulating Substrate 

5a Substrate breakthrough 

6 Control Electrode 

9 Ink 

10 Letter Ink Guide of Salient 

1 1 Seriate Ink Guide — Member 

13 Ink Guide Rail 

14 Ink Drop Flight Position 

15 35 Long base 

1 6 Ink Drop 

1 7 Counterelectrode 

19 Record Medium 

20 Insulating Section 
25 45 Plane base 

40 Plane Ink Guide — Member 
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IS* ftfc * ft r S i: « C ffiE££Itil?L 4 ffltf i 

WMicrasht-f aft** 

J: tffflffl«43©BBJ: 0 6 tiEEflk 
ack4#gfckbT^a. 

[00 11] *fc, «**2C«ft-f MBS 
t?E«, »#« 1 tH3«©ffi»«BV>*^T, MIB3IS 
Ws9X<< Y#s lttE*«Ba?L*itflWBl«ttfflR 

b T jgjft * tlT O a C t * ft®, t b T ^ * . 
[00 12] R4tfl3K:ft«<f >*S>xy MB 

ft«Btt. 1 Sfcttg*«2 tsa©IBS^Bt: 

[0 0 13] Sfc, »«JI4C«*'f >^S?xy MB» 

^tttt, Hfcmfc^uHfcaacflftfrfcia*©^ > 

Wx» MB««BC*JV^Tv lRIB«ftfl©fli»l«a(Z 

*f{S-r-5B5iB^»<i©??€tt'( , >i'^'r t»s ztizn 

■WSJCISIiStlT^SCktlWIkLTV^S. 
[0 0 14] *fc» ■Mffl5Cflt*-f>*i>x» MBS 
«Btt« »*«4CE«©-f>*5>xs;l*B«a«t* 
v^T, ffiB&jBtt'f Kttv )»£©«Rfl4Sfc:^ 

5. 

[0 0 15] *fc» MttieCfllS'f >92>xy MBS 
iltt, »*«5fcE«©-r>^f*f hC«S«C* 

fc«»ffl©gWBtt-f >^3tf-f Kk, *ii*Jx©58i8tt-f 
i:bTV^S. 

[0 0 16] £tz, ffimTlZ&ZJ hBS 
«g»±s H*a5CE«©-f>*yxy hB»81C*5 

>f*^f K*2*rrs*82:*tt*x «S«»©«j8tt 
AUBtttf ttifiltatf C J: t) iiT o * c 4: *»* k 

bT^^5o 
[0 0 17] 

[«W©SI«6©^li] WT, ?&ttElffl*#!!ab&#?>* 
JSWtffi'f >^^x-> hBftilB©ffa«ltUK^jBic 



•o*xttmt&. 

c©^-> K7ny*2©-r >*£ttHBCRW&*i.3i:# 
C4>*H2aC#j&LT**Jiaft5 a#*tt*tifc 

.«>tC8fiia««Kjia5 afcHfciSCttttfcftfcftWt 

g 6,t, c©®i®a«B 6 t*t-s©/w y*SE£& 

•C»J*r*fll*«E*«rl&-r*«*«£E»8i:, 4> 
£S2 atJ«tVS«lijia5 artCES^ixa^gtt'f 

[0 0 19] h5I3^9 K:/n<.y*2©iiia«lCtt, -f 
*fl|Jg<*-&afe«>©-f >*ttf&stf&2 b*5 <fctM y^m 

bfc^V[H]iR»SE§2 ctW >*t&S&S3 a:fc<fctM> 

S3a*5.fcWE]]Ke3bS:fcM> * SSflMt 4 

[0 0 2 0] mlBS&gtt -f>*2K K 1 OfcL g}|B^f 
K7nv^2©Jgat{iiB-r-5^f KStgl 5tf9r5£ffl 

#-f Kl Ofcfc, |I|-©Jf £££LTffi$J£ra&T3|lii£4 
S 1 2 iStSIf «©»©««* UTfc 1) , iJ IB fog £4 SB 
1 2©£gr3ffl£»#fr6*iMi^»oT*j£««tt 

1 3 ZZ'gmMLtX DfcV^A^fe-f 

>£$?R3S&b 1 4 e, -r > ss 1 6 1 LTftftmm 1 
«©«Ei"<;i'*4ie)nai:«t. ;r©#i6]Sfiii7 

[0 0 2 1 ] C©-f VirV^v h'xy K ltt, 5ESK 
y hC»Jfcbfcflft©fflH««*«AT:fe!K &tz, m 
ltfc^T-f >*§Ji s 10"QcmW±©aMf4* 

(Bssnr) >^sat«fli4*>«tV'f 

!&StB&2b£aLT, KSffil 5i:*giSitt««5i: 
OlBO-f >»jB2atfi|ltTttlft*fi, Ht<'vy|'7 

[0 0 2 2 ] SdiB^ttSffi 5 «u gffigiifl, 5 a 



ffl T- bm IBSffi Mi® ?l 5 a ©JS H C JfcjsE $ ftT I * S f&lfiPS 

«6i:*.6*aiaH««i«ffij«*nT^s. -*» ^ 

K*« 1 5±CHU ffij£££tt<r >>7iM K 1 OtffflK 
it«Ra?L5 a<D*«f«C»tiaKrSJ:^ CtiBB**iT 
OS. 

[0 0 2 3] 02(i, au*WB»C«S'f>**xv 

^ttiw-rwaHT?**. zo&mvu k i o 
ifistt*® 5 ©sssa?L 5 at-a-ra^dic, nt 

f-tts B3£9£ftSlft||&&K5©ft£lta?L5a& 
<fctf#iaiSffi 6 ©EBICttJfcLT^S. 
[0 0 2 4] ttfigjB&T Y 1 0 ttj 0 2 

•TJ:-5fc, fetvt«3 0-6 0//m§Iffl-f >^^rt^, 

1 3 £J&jSfi Lfc^ttT-a& ^ ©5tiSSi5©{iSI4gS 1 2 © 
M£fflH#-r>*»jRjiffiBl 4t:%5. $6>(c, £jg 
iK^>^^-f H 1 0ii s *ft^ft©gt5Hafl,5 afre> 

a«SBC3f«©ffiii«it-f >^ajR»^iqit^g« u 
tv>£„ sdiBSSiett'f k i 

0©$fe*C*tlSaLTKa«T?fc3Ea«{*l 9*sEB^ 
n, C©|BSc^<^ 1 9 ffl-f K 1 0 £K*t<B!l©iyf 

»fil«ai 7#EB£*ITU3. 
[0 0 2 5] $JffllSgBS«©S^filig^t-DV> 
T0 3$:fflV^TiftWT5. 03 &$J$>«ffi£«$3S&$ 
#1 9ffl*>^Mfc¥ffi0X*?)x iII3^IS(@0<@S!)Ses 
6 C»*LT«litta«5 t«j«*tiTV^*aS«!ia?L 

5at« c©sisaa?L5 ac^jatngij-^nrv^sfi 

»J ©tJffllS«S 6 t IS) k: 2 5!)T* 7 U -f tt t E?U 

SIS 6 ffl^gtiS^maiL 5 a©gi:(J(J|^-©gT-IS 

i^?.tiToa. zzx\ z<D%immBmtcti^xim 

ig|4Sffi5tt2 5xtma*©jp*©4«y-f $ K©«#*» 
6f£»K »J®Sa6!il 8^m^S©^$©^|g(C«tt3 
ffifi£?nT*»3s *ffiMa?L5a©rtglil 5 OftVM, 

2 5 O/zm^SST-afeS. 

[0 0 2 6] iStc x **lJOBK»CJ:*-f 
hE^SBOiBSS/^SSiWrs. IBti^ttts 01T- 

«StB2b4l^T#tt&$nfe^>!>9{i, -f>*jg2aiP 
?>«ffiSa?L5 at^-.l/T^&Btt'f y^Ttfi- H 1 0©jt 

>*@«aW2 c*J:VSiR«3 b*g& LX<<>?m 

mat m 4 1 jr $ ti z z t \z & a . 

[0 0 2 7] CdtN #«P«aetttyt'f7 , ^«flE«7. 
^^^WT^tbT^^JiiliS (DC) 1. 5kV 



6 cwtn.*n*. mmfoi 9 ©us 

CRW 6ti&tf AftS 1 7 UAH® J: 3 t$J&^3g 1 8' 

[0 0 2.8] fflfflttfiSftt* >ftffi (5 0 0V 

#9lil03ftfctt») fcft!)> /HT^fiiSE (DC) SE 
1. 5kV^5 00V©/VPXmE* s *g^flfe^2 
kVCSEtfSofcakv gStt^*** KlOftSS© 
-f>»HIfiI14<i'f 1> fi«J««-t«f't«i:t-«-f> 

f ai 6#jRtftBu «[simfig 1 7tc?i^>?M?.nT, so 
aaiBStttt 1 9 tmxmmtixttmbxmmtim 

[0 0 2 9] C©i?t:T5t^ -f 9 
oT^*OTf-f >f 1 4 ttS|jBtt'f>d'#-f 

H 1 0®(£(X*jfettlC«* t)> JRSI$C«E©BJinC 
<fc!)fe#M##£;£S£ft£i£lfSCk*ft^. 
*»156»B»TfSl/fe«taC, J!fc£bfcStitRiI?l5 
a fc*©Hac»H-&«»fl« 6 fc*fc-f 

f 1 0©ft®fc<fctf,I©3?jgtt'f >*#-f h* 1 0©*;fe 

H©»ix*C<kD* VfraJUliMI 4£^>*9£{l± 

* * ©im xvtituiH > ?m%i.mm 4 

J&£ft5-f >*9©E*K *SE, #£MWftiSI&©f£t 
*s K» MMWO-f >*a?R8IC 

ai 6©«a*ssfti*iXs eauiit:i 9±c»*©s 

£ bfcUff ftHSSfciBISf £ C § 5. 
[0 0 3 0] Sfe, H2C*^T, giBtt-f >*jtf-f P 
1 0t«»tS^» PS«1 5tt, m^ttfC*6*it4£S 

P 1 0tt*a< fct*«D*«©»«"ttx *jaP€ 

mti * * 1- a * 9 1 fiiss, s nr v> a . 

[0 0 3 1 ] ft*>\ ±E*l*lBB»tff5Y>^yx 
» hfi»«BC*^Ttt» Y P 1 0 

©fflffl««*C#{*i: bT«j*ra4>©i: LTWHbfc 

(02#ra) as, ^f5WttC©«t3ftfl»J«tlSS$*l 
1\ O^-f P©fig<b*3«fctM >^^s> K©$li# 

24v^b»7*««JIBC«5'f >fs?xv Pf383?fi© 
J^ic, #»©yX;i/*-ft(bUTfllJsET5J:aCbT 

[0 0 3 2 ] *1\ S4 ttt*«W©^2HifiJB@fc:^ 

a-f > * y x 5; h &flk8i®*iK<r > * *H PSW 1 1 

4»**nTV^5. H4fc*$lrVt, flltt-f P»tf 
1 ltt, JtKft*tt®£«l 5 k, COftK&gfiU 5 

-Y F«*f 1 0 k, *flt*T*$!>, 9UBVM>9#<( P 1 



0 ©s*«jfStt k i %mnm tisY^^i^ ibis 

HBfcHUT?**. JCRftSflll 5ttSiBtt-f 
K 1 0 4iltttS»»t:l6»»2 0*1iLT*9. 

BVL'(>91i4 P 1 oi*£©i6it»2 oca^tbsiw 

Ttt, «giSSB2 OfcftS-fSWa©*^;** *b"t*« 
KiWtt-f >^#-f PSW1 i©8ffitf»] 

[0 0 3 3] <*t, B5U*ftH©3^$ra£t:<83 

iwT®mx-&*>, miz&^x, mm 

ttl lttH2C*Lfc36jBtt'f PI OftftRft 

3695 1 5fc£»)*B-r*«fc5CU J>?iJJ P©«£ 

1 iD*±*©«»#*«il*«tt-f PSW© 
aS5C#J«bfc»fl-T?*!>, giEtt-f >^^/-Y HI 0© 

[0 0 3 4] *15, ±£g2iSJ:tf£3£ft£i6t:ftS 

«f 4 *ifiJB<i{c# 8-f»J>s»h IBiiSS© J:5C, 
«»W«iltt4WO-f H 1 lODt 

SltSJ:diCbTt.^v->. CCT, 06t^*n«S4 
SUBBaCMSftjBtt'f »Jtf-f H 1 0A*^bl 0D 
tt, **l*notlB4«#5»JM-e 4^© 1 t-ottlXTM, 
ttt:E?'J$^^T^^•2). cncift, c<o*4*«BKfflc 

[0 0 3 5] *«Wtt±j£bfc^2*V>b^4|lifi^ 

^n-fx wtt-r >^*-f Fvtri i ©ssftt¥®ttagi5 

2 5lC&*)mMtZ£ J jlZ{,Xt>&^o 07C^rS5 

i5ft*¥fflttl6»2 5lc^-«S2i*^tB5IB^4^iS 
fl^SS t ntKDBM i: ft a «fc 5 C^tt-f > * #-f H 1 0 

[0 0 3 6] ±E8 2*£V»3*»B!BCfta-r>* 
fx-sihESWtt, fiRft36»i:55*fiO«R<OS!ie 
tt-f Ki:*-#fl9C»J«bfc*, ^8SI5i:ft5 

fimcT^^tfrtt-raiBtjewKsiBii-siatb 

k gg£±lSP i: Sffttttt ©SBM f: ^mtt©Si5W i: * 6 * 

[0 0 3 7] H8t^r*6jaWK»CffS'f>i'yx 
yhfiflUtltt, lfe^tt©ftRft*g|5 3 5 k, C©ftR 

%sss 3 5 \zm%Mmn\zw t> ^4>nfe«^» 3 6 c& 
ft*nfcsaatt-f >^<f-r'Kiok, «fct)fi}j5E$ntv^ 

a. 3©K^gB3 6 CSIiBtt'f >^Stf-f K 1 0 



5 ft* * i ®>fc £ ft fc 7 > K J; 0 *? & 5 £ i: t £ 5 it* * 

«*j«at:*K«cMtt-r>f *m k»»i i*a«-ra 
[0 0 3 8] st, «*tt®*»i:gjett'ri'*#«r h 

fc*a#Ta«UT*Vvt«£S*fc'f>i'#-r Ktt, 

^T*«fflBriE-e*5..-r&to-6» B9fcs<i-a7*a 

»lC«5-f>^5'if hffiB«B©.fc5fcv fcattft 
^1".5¥ffittfflSg|5 4 5 icK^fit 4 6 $g • aCHr£a 
B«fc3«U CO*6»4 6ti»*ttt*r««*0 

[0 0 3 9] fcfc, ±C*ia^b*7WS«»C^ 

aaaaicart£*vTt'sa9?i0flat*aa 

a?Li:Pl— tcUfc*s. <T*A^. f-fe, 91 

mme tfaa&aa 5 ±©i3aa# 1 9#j£Egsft 

[0 0 4 0] 

[««©»*] «±»aCttWb&J:$fc, *«WtC^ 
S-f »s;i5i MBa«Bfc.fcftttx ^X;i/T-©iiSS 
9#ft<, Lfrfc-f >*»©ffi»#£S<b£ft't'f 



[0 1 ] **W©«lsWfiJBac**-f >^^xy MB 



12] a i*aaa£*i*s<f Ko±#»tt 



tw-raaa. 

[03 ] m 1 *«JBac*lt3M»«a©EWfcJ:VJ& 
[04] **WeD»2*«»ffltffS'f >*yxyMB 

a*Ht *j it 8 -r>**-f K*^r»aa. 

[0 5] **tioa3*aaai:a«'f >»£?xy h& 

aaac«ttsY Kt^raaa. 
[06] **«®a4**aai:a«'r>»s>xyhE 
aaattsjts-ofjtf-f pfew-raaa. 
[0 7] *«aoa5aa»ataa-f >^s?xy na 
a«Bc*stta-f rt**-aaa. 

[08] *»a®a6aMHBffita5-f>^s;xyMB 

aaacfctts* Ktasraaa. 

[09] **loa7fti»|C{|iSY>?f*»HB 

aaac*it4>f vfjtf-f Kts^raaa. 
[ft^©i&W] 
2 •'wK^nv* 
2a -f>^a 
5 »fttS*g 

5 a £IKKjI?L 

6 mwmm 

9 -f 

10 aatt-f >f#-f h 

11 mft'd'tr-fH Y\ 

13 -f>*?g|*)j 

14 -f>*> 
15,35 5R£a 

16 -f>*» 

1 7 aaaa 

1 9 aaa* 

20 sens? 

2 5, 4 5 

40 vatt-f naa 
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